Septamycin is a metal complexing polyether antibiotic produced by a strain of Streptomyces hygroscopicus NRRL 5678. The metabolite, a monocarboxylic acid, was isolated as the sodium salt C49H81NaO16. The crystal structure and absolute configuration were established by X-ray analysis of the p-bromophenacyl derivative.
Septamycin has a thirty-carbon backbone and contains seven heterocyclic rings. Supported by direct comparison septamycin proved to be identical with antibiotic A28695 A isolated from Streptomyces albus NRRL 3883.
The metabolite is active against gram-positive bacteria and Eimeria tenella (chicken coccidiosis).
In the course of our search for new antibiotics from soil actinomycetes a strain of Streptomyces hygroscopicus (NRRL 5678) was isolated which produced a metabolite effective against gram-positive bacteria. The active compound designated as septamycin is a member of the polyether antibiotic group.
This report presents the taxonomy of the producing strain, as well as the fermentation, isolation, characterization and biological activities of septamycin.
Taxonomic Study
The septamycin-producing strain NRRL 5678 was isolated from a fresh soil sample collected in the vicinity of Madison, Wisconsin, U.S.A. in 1968. The microorganism was identified as a strain of Streptomyces hygroscopicus. 1) It had the fundamental characteristics of the organism, namely, the sporophores have narrow compact spirals that are often bourne in dense clusters ( Fig. 1 ) and give a pseudoverticillate appearance; the brownish-grey spores are oval, 0.8-1.0 by 1.01.2 nm; the spore surfaces are smooth to warty as determined from electron microscopic observation (Fig. 2) , and the distinctive hygroscopic character on most media .
However, in contrast to the reference strain1), our strain NRRL 5678 did not decompose cellulose and there was doubtful utilization of arabinose and xylose.
Fermentation and Isolation
Fermentation was performed on a 2-liter scale in shake flasks.
One milliliter of a dense spore suspension of the culture NRRL 5678 was used to inoculate 100 ml of the vegetative growth medium, consisting of 2.5 % Pharmamedia (Trader's Protein Division, Fort Worth, Texas) and 2.5% Cerelose (glucose technical grade) with a pH 6.7. Incubation of the inoculated vegetative flasks was made at 27°C for 2 days on a rotary shaker machine (200 rpm), then NO. 11 THE JOURNAL OF ANTIBIOTICS this vegetative stage was used to inoculate 2 liters of the fermentation medium composed of 3% malt extract and 0.5% Pharmamedia; pH 6.8. Media were sterilized at 121°C for 20 minutes.
The inoculate fermentation flasks were incubated for 4-7 days at 27°C on a rotary shaker at 200 rpm. The fermentation broth was tested for antibiotic activity by a paper disc agar diffusion assay using Staphylococcus aureus and Escherichia coli as test organisms. The fermentations were harvested at the time of their highest production of the antibiotic.
Isolation
The isolation procedure for septamycin sodium salt from the broth is outlined in Chart 1.
The fermentation broth (1.8 liters) was homogenized at pH 7 with an Ultra-Turrax homogenizer and then centrifuged at 3,000 Septamycin sodium salt has no characteristic UV maximum in methanol except end absorption. The IR spectrum (Fig. 3) showed typical bands at 1609 cm-1 accounting for carboxylate ion and at 1165/1100 cm-1 indicating the etheral character of several oxygen atoms.
In the NMR spectrum (Fig. 4) peaks in the range of 6 0.7 ti 1.7 indicate the presence of 9-10 C-methyl groups and signals at 8 3.32-3.51 correspond to 4 methoxy groups.
Septamycin is very sensitive to acids; however, the acid form could be obtained as a white The cell proliferation of Mastocytoma cells P-815 is inhibited (50% inhibition) by septamycin at a concentration of 0.1 mcg/ml. The acute toxicity of septamycin (LD50) by intravenous injection is in dogs 5 mg/kg and 10-30 mg/kg p.o. in rats. Septamycin has an anticoccidial activity in chickens similar to other polyether antibiotics. It is effective in reducing mortality and increasing average bond weight of chickens infected with Eimeria tenella and other Eimeria species. Septamycin shows herbicidal properties against cress but not against oats.
Having completed our work on septamycin the DOS Patent No. 2262501 of the Eli Lilly & Co. describing two novel polyether antibiotics, A28695 A and B,') came to our attention. An exchange of samples and direct comparison of them in both laboratories revealed septamycin to be identical with A 28695 A as judged by paper and thin-layer chromatographic movement, physical chemical data, antimicrobial spectrum and X-ray diffraction powder pattern.
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